Chinifur, a selective inhibitor and "subversive substrate" for Trypanosoma congolense trypanothione reductase.
Nitrofurans with aromatic and heterocyclic substituents inhibit Trypanosoma congolense trypanothione reductase (TR) and yeast glutathione reductase (GR), acting as uncompetitive inhibitors vs. NADPH and noncompetitive or uncompetitive inhibitors vs. disulfide substrate. Many of these compounds inhibited trypanothione reductase more efficiently than glutathione reductase. Chinifur (2-[5'-nitro(furo-2'-yl)-ethene-1-yl]-4(N,N-diethylamino)-1-methyl-but-1 -yl - aminocarbonyl-4-quinoline) was the most selective inhibitor of, and free radical-generating substrate for, trypanothione reductase (Ki = 4.5 microns, TN = 3 s-1, TN/Km = 3.2 x 10(4) M-1 s-1), only weakly inhibiting glutathione reductase (Ki = 100 microns). These findings point to the importance of hydrophobic interactions in the design of redox active heteroaromatic compounds acting as selective inhibitors of, and "subversive substrates" for, trypanothione reductase.